














































%DFNJURXQG (QGRYDVFXODU WKHUDS\ RI FKURQLF LQIUDUHQDO DRUWLF RFFOXVLRQ LV IHDVLEOH +RZHYHU











ZHUHKLJKHU WHQGHQF\ WRZDUG WKHJURXS  LQJURXSYV LQJURXSS 7KHDUF
RIFDOFLXPPRUHWKDQZHUHPRUHVLJQL¿FDQWO\REVHUYHGLQJURXSQ LQJURXSYV



















0HWKRGV  FRQVHFXWLYH SDWLHQWV ZHUH HQUROOHG E\  LQYHVWLJDWRUV DW  LQVWLWXWLRQV LQ WKLV
SURVSHFWLYH UHJLVWU\ 'HVFULSWLYH GDWD ZDV FROOHFWHG IURP  SUHGRPLQDQWO\ LQIUDLQJXLQDO DQG
LQIUDSRSOLWHDO OHVLRQV WR HYDOXDWH WKH DFXWH SURFHGXUDO HIIHFWLYHQHVV RI RUELWDO WUHDWPHQW 3DWLHQW




K\SHUWHQVLRQ  DQG K\SHUOLSLGHPLD  0LOG PRGHUDWH RU VHYHUH FDOFLXP ZDV QRWHG
LQRI OHVLRQV ORFDWLRQRI OHVLRQVZDVVXSHU¿FLDO IHPRUDODQGRWKHUSUR[LPDOYHVVHOV 















0HWKRGV  SDWLHQWV PDOHV  PHDQ DJH    \ XQGHUZHQW SHUFXWDQHRXV WUHDWPHQW





9HUWHEUREDVLODU LQVXI¿FLHQF\ 9%, Q  DVVRFLDWHG 9%, DQG 8/, Q  FRURQDU\ VWHDO
V\QGURPHQ DV\PSWRPDWLFSDWLHQWVZLWKVHYHUHFRURQDU\GLVHDVHQ SDWLHQWVKDGDVVRFLDWHG
9HUWHEUDO$UWHU\VWHQRVLVFDURWLGVWHQRVHVOHVLRQVZHUHSUHYHUWHEUDOSRVWYHUWHEUDOERWK

























DW IRXU FHQWHUV LQ WKH86ZHUH HQUROOHG %DVHOLQH GHPRJUDSKLFVPHGLFDO KLVWRU\ DQG IXQFWLRQDO
VWDWXV ZHUH UHFRUGHG /HVLRQ SDUDPHWHUV DQG SURFHGXUDO FKDUDFWHULVWLFV ZHUH DQDO\]HG DW D FRUH
YDVFXODUODERUDWRU\%ORRGVDPSOHVZHUHFROOHFWHGGXULQJDQGSRVWSURFHGXUHDQGWKHQDQDO\]HGIRU
PDUNHUVRIKHPRO\VLV7KHSULPDU\HQGSRLQWZDVWKHRFFXUUHQFHRIFOLQLFDOO\VLJQL¿FDQWKHPRO\VLV




ZDV VHHQ LQ   VXEMHFWV 1RQH RI WKH VXEMHFWVPHW WKH FOLQLFDO HYHQW FULWHULD DQG VR WKH
SULPDU\HQGSRLQWRIWKHVWXG\ZDVQRWUHDFKHGLQDQ\VXEMHFW7KHVHFRQGDU\VDIHW\HQGSRLQWVZHUH

































VWHQW JUDIW GHSOR\PHQW LQ WKH GLVVHFWHG DRUWD ZDV VWURQJO\ FRUUHODWHG ZLWK WKH H[FOXVLRQ OHQJWK

















0HWKRGV $ UHWURVSHFWLYH FKDUW UHYLHZ VWXG\ RI 9LDEDKQ VWHQW JUDIWV LPSODQWHG LQ SDWLHQWV ZLWK
V\PSWRPDWLF IHPRURSRSOLWHDODUWHU\ LQVWHQW UHVWHQRVLVSHUIRUPHGDW6W(OL]DEHWK0HGLFDO&HQWHU


















%DFNJURXQG/LWWOH GDWD DUH DYDLODEOH UHJDUGLQJ LQÀDSRSOLWHDO DQJLRSODVW\ RXWFRPHV IRU FKURQLF
KHPRGLDO\VLV+'SDWLHQWV6RZHHYDOXDWHGWZHOYHPRQWKFOLQLFDORXWFRPHVRISDWLHQWVRQ+'DIWHU
LQÀDSRSOLWHDODQJLRSODVW\IRUFULWLFDOOLPELVFKHPLD&/,
0HWKRGV 6XEMHFWV ZHUH VHULDO  SDWLHQWV   OHJV  YHVVHOV  ZKR XQGHUZHQW LQÀDSRSOLWHDO





































PLQLPXPOXPHQGLDPHWHUU S  OHVLRQ OHQJWKU SDQGDUHDVWHQRVLV
U  S 7KHUHZDVQRVLJQL¿FDQWFRUUHODWLRQEHWZHHQ))5DQGTXDQWLWDWLYHFRURQDU\















%DFNJURXQG 6WXGLHV XVLQJ PHDVXUHPHQW RI FRURQDU\ IUDFWLRQDO ÀRZ UHVHUYH ))5 WR JXLGH
SHUFXWDQHRXVFRURQDU\LQWHUYHQWLRQKDYHGHPRQVWUDWHGERWKVDIHW\DQGHI¿FDF\ZLWKUHJDUGWRFDUGLDF
HYHQWV5HDOZRUOGORQJWHUPRXWFRPHVXVLQJDQ))5EDVHGUHYDVFXODUL]DWLRQVWUDWHJ\DUHXQNQRZQ


































DQG,9860/'Uë S DQG4&$0/'Uë S LQWKHORQJOHVLRQJURXSEXWQR
FRUUHODWLRQLQWKHVKRUWOHVLRQJURXS)LJXUH
